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Figure 1. Map of Southwestern North America. Shaded sectors represent areas from which Rhinoch- 
eilus lecontei with oligacanthorhynchid cystacanths were found. Mexico: BC = Baja California; Coa = 
Coahuila; Chi = Chihuahua; Dur = Durango; Nay = Nayarit; NL = Nuevo Leon; Sin = Sinaloa; SLP 
= San Luis Potosi; Son = Sonora; Tam = Tamaulipas; Zac = Zacatecas. 


snakes from Riverside County; in Texas, they 
were found only in snakes from Brewster Coun¬ 
ty. No cystacanths were found in snakes from 
Nevada, (0/42), New Mexico (0/17), or Utah (0/ 
1). The distribution pattern (Fig. 1) suggests that 
infected snakes are distributed primarily in Ari¬ 
zona and Mexico. 

This is the fourth report of oligacanthorhyn¬ 
chid cystacanths from snakes of North America. 
Elkins and Nickol (1983) collected cystacanths 
from naturally infected Agkistrodon piscivorous, 


Coluber constrictor, Lampropeltis getula, Ner- 
odia cyclopion, and N. fasciata from southern 
Louisiana and recovered cystacanths from ex¬ 
perimentally infected Thamnophis sirtalis, N. cy¬ 
clopion, and N. fasciata. Bolette (1997a) report¬ 
ed Pachysentis canicola from the western dia- 
mondback rattlesnake, Crotalus atrox, collected 
in Nolan County, Texas, and oligacanthorhyn¬ 
chid cystacanths from Crotalus scutulatus and 
R. lecontei collected in Maricopa County, Ari¬ 
zona (Bolette, 1997b). 
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For those acanthocephalans parasitic in teires- 
trial animals, the intermediate hosts are usually 
insects (Nickol, 1985). Rhinocheilus lecontei is 
known to eat insects (Stebbins, 1954) and thus 
might be expected to become infected. The sig¬ 
nificant difference in infection frequencies be¬ 
tween adult and juvenile snakes may be a func¬ 
tion of the number of insects eaten as well as 
the number of cystacanths in the insects eaten. 
Subsequent study will be required to more pre¬ 
cisely determine the geographical distribution of 
the acanthocephalans found in this study; how¬ 
ever, the absence of oligacanthorhynchid cysta¬ 
canths in R. lecontei from Nevada, New Mexico, 
and much of California and Texas suggests an 
absence of definitive hosts in the.se areas. 

We thank the following for permission to ex¬ 
amine Rhinocheilus lecontei: Robert L. Bezy 
(Natural History Museum of Los Angeles Coun¬ 
ty), Michael E. Douglas (Arizona State Univer¬ 
sity), and Charles H. Lowe (University of Ari¬ 
zona). Chris H. Gardiner (Field Medical Service 
School, Camp Pendleton, California) confirmed 
the identification of larval acanthocephalans. 
The illustration was done by Peggy Firth. 

Literature Cited 

Bolette, D. P. 1997a. First record of Pachysentis ca- 
nicola (Acanthocephala: Oligacanthorhynchida) 
and the occurrence of Mesocestoides sp. tetrathy- 
ridia (Cestoidea: Cyclophyllidea) in the western 
diamondback rattlesnake, Crotalus atrox (Serpen- 
tes: Viperidae). Journal of Parasitology 83:751- 
752. 

-. 1997b. Oligacanthorhynchid cystacanths 

(Acanthocephala) in a long-nosed snake, Rhino- 
cheiliis lecontei lecontei (Colubridae) and a Mo¬ 
jave rattlesnake, Crotalus sciitidatiis scutidatiis 
(Viperidae) from Maricopa County, Arizona. 
Southwestern Naturalist 42:232-236. 

Bush, A. O., K. D. LafTerty, J. M. Lotz, and A. W. 
Shostak. 1997. Parasitology meets ecology on its 
own terms: Margolis et al. revisited. Journal of 
Parasitology 83:575—583. 

Elkins, C. A., and B. B. Nickol. 1983. The epizooti- 


ology of Macracantliorhynchus ingens in Louisi¬ 
ana. Journal of Parasitology 69:951-956. 

Fahnestock, G. R. 1985. Macracanthorhynchiasis in 
dogs. Modern Veterinary Practice February:81- 
83. 

Klauber, L. M. 1941. The long-nosed snakes of the 
genus Rhinocheilus. Transactions of the San Die¬ 
go Society of Natural History 9:289-332. 

McAllister, C. T. 1992. Helminth parasites of unisex¬ 
ual and bisexual whiptail lizards (Teiidae) in 
North America. VIII. The Gila spotted whiptail 
{Cnemidophorus flagellicaudus), Sonoran spotted 
whiptail {Cnemidophorus sonorae), and plateau 
striped whiptail {Cnemidophorus velox). Texas 
Journal of Science 44:233—239. 

-, J. E. Corde.s, and J. M. Walker. 1991. Hel¬ 
minth parasites of unisexual and bisexual whiptail 
lizards (Teiidae) in North America. VI. The gray- 
checkered whiptail {Cnemidophorus dixoni). Tex¬ 
as Journal of Science 43:309-314. 

-, -, and -. 1995. Helminth para¬ 
sites of unisexual and bisexual whiptail lizards 
(Teiidae) in North America. IX. The plateau spot¬ 
ted whiptail {Cnemidophorous gularis septemvit- 
tatus). Texas Journal of Science 47:83-88. 

Medica, P. A. 1975. Rhinocheilus Baird and Girard. 
Long-nosed snake. Catalogue of American Am¬ 
phibians and Reptiles 175.1-175.4. 

Moore, D. V. 1946. Studies on the life history and 
development of Macranthorhynchus ingens Mey¬ 
er, 1933, with a redescription of the adult worm. 
Journal of Parasitology 32:387-399. 

Nickol, B. B. 1985. Epizootiology. Pages 307-346 in 
D. W. T. Crompton and B. B. Nickol, eds. Biology 
of the Acanthocephala. Cambridge University 
Press, Cambridge, United Kingdom. 

Radomski, A. A., D. A. Osborn, D. B. Pence, M. I. 
Nelson, and R. J. Warren. 1991. Visceral hel¬ 
minths from an expanding insular population of 
the long-nosed armadillo {Dasypus novemcinctus). 
Journal of the Helminthological Society of Wash¬ 
ington 58:1-6. 

Stebbins, R. C. 1954. Amphibians and Reptiles of 
Western North America. McGraw-Hill, New York. 
537 pp. 

-. 1985. A Field Guide to Western Reptiles and 

Amphibians. Houghton-Mifflin, Boston. 336 pp. 

Stuart, M. D., and G. C. Miller. 1993. Helminth par¬ 
asites of the eastern box turtle, Terrapene Carolina 
Carolina (L.) (Testudines: Emydidae), in North 
Carolina. Brimleyana 18:83-98. 


Copyright © 2011, The Helminthological Society of Washington 





J. Helminthol. Soc. Wash. 

65(2), 1998 p. 266-269 

Research Note 

The Effects of Echinostoma trivolvis Infection on the Fertility and 
Fecundity of Golden Hamsters (Mesocricetus auratus) and on the 
Infectivity of Their Progeny 

J. E. Huffman,' R. E Pekala,' M. L. Taylor,' and B. Fried- 

' Department of Biological Sciences, East Stroudsburg University, East Stroudsburg, Pennsylvania 18301 and 
-Department of Biology, Lafayette College, Easton, Pennsylvania 18042 


ab.stract: The effects of Echinostoma trivolvis in¬ 
fection on fertility and fecundity in the golden hamster 
(Mesocricetus auratus) was studied. The infectivity in 
the progeny from infected mothers was evaluated. The 
average litter size for infected hamsters was 8.4 ± 2.7 
compared with 9.4 ± 4.0 (P > 0.05) from uninfected 
hamsters. Neonates from infected mothers showed de¬ 
creased infectivity at ages 6, 7, and 8 wk postinfection. 
Neonates from uninfected mothers showed a greater 
infectivity when compared with animals born from in¬ 
fected mothers. The calculated percentage of resistance 
at 6, 7, and 8 wk of age was 48.9%, 69.3%, and 71.5%, 
respectively. Spleens from infected mothers showed a 
depletion of white pulp. The adrenal cortex from in¬ 
fected mothers was widened and composed predomi¬ 
nately of lipid-poor reticularis-type cells. 

KEY woRD.s: Echinostoma trivolvis, fertility, fecun¬ 
dity, infectivity, Mesocricetus auratus. 

Intestinal trematode infections are widespread 
in humans and animals. The factors that deter¬ 
mine the innate resistance or susceptibility of a 
host to parasites are of considerable interest. Re¬ 
cent studies have centered on acquired resistance 
to echinostome infections in experimental rodent 
hosts. Little is known about the effects of hel¬ 
minths on their pregnant host. Bindseil and Hau 
(1991) showed that infection of BALB/cBOM 
mice with Echinostoma caproni had a negative 
influence on pregnancy; fewer fetuses were pres¬ 
ent in infected mice than in controls. Ovulation, 
fertilization, and egg implantation were not af¬ 
fected. 

Pregnancy and lactation in the host do not ap¬ 
pear to affect the course of cestode or trematode 
infections. Reproductive processes in the female 
host, however, increase susceptibility to infec¬ 
tion with nematodes (Ogilvie and Jones, 1973). 

Huffman and Fried (1990) suggested that a 
complex set of interrelating factors may govern 
the immune response in echinostome infections. 


The environment into which the young are bom 
contains a myriad of infectious organisms from 
which the neonate must be protected. There are 
2 routes whereby the neonate may gain protec¬ 
tion from infectious organisms: via the placenta 
before birth and via colostrum and milk after 
birth (Paul, 1989). Both of these routes transfer 
maternal antibodies to the young (Carlier and 
Truyens, 1995). 

The objectives of this study were to provide 
evidence for the effects of infection on fertility 
and fecundity in the golden hamster and to eval¬ 
uate infectivity in the progeny from infected 
mothers. The relative adrenal and splenic 
weights and number of lymphatic nodules are 
reported from infected and noninfected animals. 
Parasite recovery, location, and dry weights are 
reported from infected animals. 

Metacercarial cysts of Echinostoma trivolvis 
were obtained from the kidney and pericardial 
sac of laboratory-infected Biomphalaria glabra- 
ta. Outbred golden hamsters {Mesocricetus au¬ 
ratus) were obtained from the East Stroudsburg 
University Animal Care Facility. All animals 
were provided food and water ad libitum 
throughout the study. 

Twenty-four female hamsters 20 wk of age 
were divided into 2 groups of 12 hamsters each. 
Group A was infected with 30 cysts of E. tri¬ 
volvis per os, and group B animals were not in¬ 
fected. Fecal samples from group A hamsters 
were checked periodically to verify infection. 

On day 52 postinfection (PI), all animals were 
bred after completion of 2 consecutive estrous 
cycles. Cyclicity was assessed by the presence 
of a postovulatory vaginal discharge on the 
morning after ovulation (Greenwald, 1962). 
Pregnancy was confirmed by obtaining a vaginal 
smear and staining with Papanicolau stain and 
identifying the characteristic cells present during 
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